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S03 H. -PO (OH) 2 . -S02 NHS02 
-SO2NH2. -COOHi!)^!bmiitl^'Pti:< thl 

A-SO3 H. -A-PO (OH) 2 . -A-SO2 N 
HS02-R° (RO Jt, -CF3 XI4-CH3 ) . - 
A-SO2 NH2 . -A-COOH llttil'. AfiO. 

O-R. R-O. 0-R-0(OV^-f Jt*^t?fe!?. R 
liCx Hy (1 ^xg 2 0. 2 gy ^4 0) T'^$tt5 

A' -SO3H. -A' -PO (OH) 2, -A' -S 
O2 NHSO2 -R" (RO (4. -CFa XJi-C 
Hs ) . -A' -SO2 NH2 . -A' -COOH Lit 
y£U A' H:R' . O-R' . R' -O. R' -O- 
R' , O-R' -O<r>\^^-fflf>^X'h'0. R' V R' I4C 
X Fy H. (1^x^20. Igyg40. 0^z^3 

9) x-n^my y\tT >v^fv^>SLXhi>o ] *^hm\t 

n5'>''<C< i: t la-CfcSr i:Sri|#mi:-t-5l»*«3K 

N. S. O. P(0'>/i< tt>ia^«^7C*i:LT-^tP 

-0-, R-CO-R. R-CO-0-, -O-CO- 
0-. -OH. -S-. -NH-. -NR-. -SiO 
- (fcffb. ^^Tttic:*iV^-CtR(4^'^k*^i^Sr^ 



*N2/Ni!jS0. 5~3 t/<C?><t5l--hlE^^^7;^ 

[If *5 1 4 1 iffiyo h 
-SO3 H. -PO (OH) 2 . -SO2 NHSO 

2 -SO2 NH2 . -COOY{1)^hM\ii\'^'Pf£< 

1-511*351 2IS«E<07'D hve^fi^o 
[lt*5 1 5 1 ±IE:^n h i^^^i^tii nTtg^itlgSlis 
-A-SO3H. -A-PO (OH) 2. -A-SO2 
NHS02-R° (RO -CF3 Xtt-CHs ) . 
-A-S02NH2. -A-COOH [fc;^U Alt 
O. R. O-R. R-O. 0-R-0(DV>TtLd^T-fo 
»).RI±CxHy (1 ^x^2 0. 2^y^4 0) -C^ 

iat?fe5rtSr#®t1-5a*«l 4ffi«<oyn b:^ 

[»*« 1 6 1 ±fE^n h >^Wi\i^^mfi-^m.m\±. 

-A' -SO3H. -A' -PO (OH) 2. -A' - 
S02NHS02-R'' (R^ -CF3 3^14-CH 

3 ) , -A' -SO2 NH2 . -A' -COOH i-k.1t 
U A' HR' . O-R' . R' -O. R' -O- 

R' . O-R' -om^-fM^xh'o. R' . R" (40 

X Fy Hz (1^x^20. I^yg40, 0^z^3 
9) -C-«^*v57s'it:T/W^/V'?*^-C'fe5o ] !6»e>a»i 
tv5iU-)^£< i:t>iaTfe2.wt^&1#»i:1-5lf*«l 4 

(4. Nv S, O. P<D/>7i< t iS^rW^TC^t LT 

(4, -0-. R-CO-R. R-CO-0-, -O-C 

0- 0-. -OH. -S-. -NH-. -NR-. -S 
iO- (yt^U v^1'^^lcjoV^■CtR^4Mb7K*<I^S^I^ 

1- . ) yJ^^SiittS iaT-fc5rt ?r#^i: 1-511*:® 

[11^5 1 9 ] ±|Ey p h VSrJScta^tg^itlgScDfc 
Ni i:±l57'a h^g^^i:'i?)#5la5ffi©^N2 rojt 
^N2/Ni;65o. 5~3 i:JS5i5l-±IS7'n h^-^ 

ScfflWll^i'i-^»?r't1-5^K t ±IEi^* ^ 7 ^ i }as 
S-g•$^^-TV^5^t^#mi1-5tt*«l 2|Ettwyn 
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[11*921] mimRxf^2mt. ^nhmmmi^ 

[St*92 3l S^iffiXt;S>2ffit. me)««Wtc 

92 siaifeom^^li^r^w;^. 

[0 0 0 1] 20 
[0 0 0 2] 

[00 03] ±fEjl8S^sf«?i&|ct3V>TH:, -e&J^ixSr a h 30 

[0 0 04] -^t::. itia~ 1 0 o'c*«(^)?ag®iaT- 

>^«fliT?fc57'3.5j^:^ai!!. ^&4,i-y^:i-> (Nafi 40 
on) ^=i'Ttt©iSfB«=fTK/iif*Sft^CR|T-ife9. -5r® 

1 0 0 0 5 1 ±E^n h ^e*tti^6^>^•ll!!;^c*iv^•r»4, 



liy^/un^ymmi)^ lOOOgSfcUiisfji ^/i^-^*ti5 :: 
td'fctfjJI-^i:. l*/KO>^/V'!^>'Klc5sfL-Ci^2 0 
0 g©7k. •r'fe*?*)*^! 0-=e/V'©7k5>i^*5-&*ttTV''5 

[0 0 0 6] 

If- ^ /w{5^«|«Uc J; 19 h :^e^S:tT 5 ^ n h 

OtbTtJiJ. Ilfflfb<7385(f i/^oTV>5o 
[00 0 7] *|g§g{4. «^«>5iie3t5©ll«(::je;^fT«3g 

^t^S^ti-^o $e>tc*l§B^«. ^H^icj^g^n 

[0 0 0 8] 

mmi:i^-^^mi'y:^^i!)mm^mx'hya h>Bm^ 

[0 0 0 9 J -r^ii^-^v -^^^n-zfu h^fe^f*:|4, y 



10 0 1 01 r/n h:^Sf»tbBr^/ittgS«:^1-5^* 
[0 0 1 11 *^e^l-i3V^T. 7'n 

[0 0 121 T^D h>'lrtS:ffl^tg^i'B'i8SSr^-r?>'^:g 
[0 0 131 i^lt. *B?a(^tt»{l:^x/<'i';^i4. Hi 

[0 0 141 



2003-86022 



[0 0 151 *^9^<D7"D 

■fuvy (H+ ) SrJfeffl^tg'ittBS (^D h y^fitt 

10 [0 0 1 61 ±iE^?ii^9;^^'itt, a^tt> isfi*»e> 

xmkm'^-\-^tti<o . itrJ^^L^v^ r.©fct, ^ 

m-mmw^'^<r>mm\tmi:^-r. t.it. ioo%^^o 
?f.x'm^^fix^^fi<ths:<. mm^nm^hh'om 

«C6o . C70 , C82 f£if\cit^^iM7'?~-^y 

/^i-:/<DSP 2ig^t4, -gl5(CSP3^-a-«g*4r 

D v>&mw<omwtLxtt}-^L\^\ 

[0 0 1 71 miK. ^m&^i^^mmM'^L-xfi^m 

T-i'W^m\ci.^yy-uy(Dm^T§iUX-Wi± 

yy.9\at.^ m%i)^^nm.&.T. f^*Wl-« 1 ~ 2 n m 
(D^-JJ^y^/f'a-:^ (CNT) 

•f 5*-si^i^-^"/7r'i'''^- (CNF) tmimh(^ 

(SWCN 

40 T) (ia3a#ffi) 2&±rog;65P'il^R^6lcm'^co 
-Cv^S-^/v^'?*-''^*-^^'-^/'^^'-::^ (MWCN 
T) ®3b#fig) (D2®S;65»fc^^■CV^5o K 

y X ^ <D;*:^^(DR3gIl^;JS S P 3 S-a- LTV^ 5 

[0 0 181 ±IE;^^i^7;^^'lci|[A$tt5:^D 
h^- (H+) ^SctU^tg'i'&BgS h^'^SIttro 
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2 NHS02 -SO2 NH2 , -COOHji»fcS« 

'6»J;t«-A-S03 H. -A-PO (OH) 2 . 
-A-SO2 NHSO2 -R° (R° 14. -CF3 XI4 
-CH3 ) . -A-SO2 NH2 , -A- CO OH Itz 

AI40, R, O-R, R-O. 0-R-0<DV«T 
RttCx Hy (1^x^20. 2^y^4 
0) t?«$ix5T/l'df/Hf|5fir-x*fc5, ] -C^^ttittg 
SSr^tfSrt^s-CtSo fc5VM4. -A' -SO 

3 H. -A' -PO (OH) 2 , -A' -SO2 NHS 10 
O2 -R° (RO -CPs XI4-CH3 ) , -A' 
-SO2 NH2 . -A' -COOH I1t1£\.. A' ti 

R' , O-R' , R' -O, R' -O-R' , O-R' 
-OOV>-fiX*^t?*)<9. R' . R' {4Cx Fy Hz (1 
gxg20, lgy^40, 0^z^39) T-*$ix5 

[0 0 19] *fi. ilET'n h^^JScttiprtg/ittfeSi: 

thi^. m^mm. tztx.}i. 

^f'KmALX%t\^\ MWtfJiztt. -NO2. -C 
-F. -CU -COOR. -CHO. -COR, 
-CF3. -SO3 CF 3 fit'X'h^ drT-RJAT/i- 

[0 0 2 0] mmi^y:^^\cmA-r^±m-^mm<r)^ 
it. ^m^y^^i:m^-r^^m^(ommfHxBMxi: 30 

v^*^ mt.L<\t5m&.±i:f^(Di)ii:\^\ tils, 

y~u>%:m^-ri>^mwin^'^^M=xh^^timt. 

[0 0 2 1] ^mify^i>\^±.mzfnv>Wi\mmf£'^ 

im\^ii'^xm.m^yy^^^^^v. m^'^x^os^m^ 
y^^i'^mwmt^i)^ (mkfi}i^m^^^) . §^icjd 
^^^^(n>vm^^of)\ *fc»4;^>'w*WbXJ±P 40 

tmmi:^1r^mmi^yy^9) ^^§,\z.'^i^i:l)^x^ 
[0 0 2 2] mmi7yy^i'X'hiyy-v>\z. 

(««lx.(iOS0 3Ha) lcSjt5-r?)7°n h 



[0 0 2 3] wixfc(D^^^^5>i=-©©^J:i;iot: 
1tm%:^V1th<oi)i:k%<^^\^X\>^^h(Dt^:thti 

[0 0 2 4] A-iS-Syn ^(D^ki^ifi. 7 

<. igHt)Lji<, itzitn&:)m»x\ yxi 

5„ #^«). ^h\U-t'^(n>n^<Dm.^. 

■A^h^x. yy-i^^-it-mnifo^m^ht-Lx, mm 

[00 25] X 0 T-n h VSrSfeW pTtg^iftl 

fcfc'b. T'n hi^fi^^JirHfcffC- 
S-*i-54^!lS4:m2©fife5^i: L-CJPx.-5rt»cJ;9, zf 

[0 0 2 6] t^t^^-fu v>^mnhtii*)^i>n^^^ 

■rSf^mtLTtt, N, O. S, P©i;5'iCil^Sr±IE 
lf|5{40«fiK7C^ i LT^tf {k-g-il^JiiSJi LT*3 !9 . - O 
R-CO-R, R-CO-0-. -O-CO-O 
-OH, -S-, -NH-. -NR-, -S i- 
(fc;fe*L. ^^-f^^^c*^v^-C'bR^4^<l2^K^^^S^«i-o ) 



[0 0 2 71 mmfil^^tl.XtSi. 5fe-f, -0-«r-^ 

if^W5^t;45-et5o -o-co-o-^^tf^H 
[0 0 2 81 ilBT'a ^>S^lFiSi:''^'J#2)l$^4*«■•t 
t)'5itg-c-fo5o ) > 1 0 ot;^^3a-e^iffl■r5''<ct>l^^^^ 

[0 0 2 91 ±fa(DJ;5'i:/o b>'SS^Sl5i:*?)#5W 
^N2 (Oit* (N2/Ni);6SO. 5~3 t?'.c^)J;5 

^77.9) *S*5ll'ri-?>rn ^ye^^4?r^-^lcflal-C• 
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^Wmi^t'^-k^<ti.^yk^X. ^>x.o-cyn 

[0 0 3 01 £t±;55*^?^roS*W/'i«^T-fc5*^ ± 
(DSftcSr 7 9 - J' ft* * it 5 i 5 J^J^Sf 9 ^ i: 

•^fc5ll2 0filt^tl^«©^>^«3t=S:=tU 5^»<o?^*i 
|pl ±^ jS WH4 <D I6] -h i V > o fc ^* ?Sr # 5 r. i ;dS -C 

[0 0 3 11 JifET'n hvfe^f*;(i. ^(D^-^mmnm 

im^tnoZti)^X'^i>o /M^^^-tt^!2> 
5o iltlc. m2»^5^i:U-Ci«^^Wi|sf^fflV^fc»'g-lc 

f-uv. jKy 7s"ft:i^=y7':^/fcifSrW5)wtd5-ct 
[0 0 3 21 ±|E2|s:^M©7'n ^Uon, 

>i&MWtt^hti^m-^mm'm.w\^ii^^x. ^ozf'av 

[0 0 3 31 £AT. ±ieyn b :^g«{^SrE5isf«ft(c® 
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(H+) (40®^f^;^|BItC?&oTi^lffi2ffl!l*»e>M2«i 
10 0 3 41 UlTlCli, *|S§^<Dyn h:^•B#flsSrfflV^ 

±i5A« 2 8 Sr. m 3 9 Sr* LT^i !9 . 

tt. :ft«2ffi!i-C»4^AP 1 2i!i^h7iimtm^i^^ix. mtii 
PI 3 (rJ^l^K^t''iV^r i-tfeSo ) a^bmtii^ti 
5o (H2 ) 1 4;i5«tKl 5^iiig1-5PBll^rn h 

fcT'n hi'i:i:tl-iE®3ffi!l'^^«iU ^r^lT-^AP 1 

m^ti6o 20 
[003 51 j4^*^5«fi&o«s!pF«mw:. h >&mn 

lt?:/n h:^a5ft|gtLoo, ftffi2^B!l*»P,#tiii&$^^57• 
n hy;6S]E1S3(a!l-^^i!i-t-5(DT\ T'p hV<De#*d5 

ie:^Si^<c?><D-c% v';^Ti>.(DfBiii&{i:. e*:{t:=Srlll?>:: t 

to 0 3 6 1 

[0 0 3 71 M^mi 30 
Ceo 7 7-UV©«&*2 gSr^Sffii!?3 0ml tfifcS 
S*0#Bai='iCT. 6 0'ClCi%t/i/!iSe>3 Bffi^ 

fco #f)*tfcttIg!feS:a.L>5>fiT'^)-SiJL, 

hy/K0 2 : l}l-a-?Sf2|H]?5feittfcm. 4 0X^\ZXm 

- I RSa^^ffofci;::^, iJCifc (Chiang. L.Y. .Wang, 40 
L.Y. ;Swirczewski . J.W. .Soled. S.;CaiBeron. S. , J. Or 
g.Chem. 1994. 59. 3960) tC;^$^^TV^5. ?f|55>6t)S-7k®? 
mtOSOs li&i:^tsyy'-uymmW-(0 I R;^'<i? 

ttz, ■^^^tltzyy-l^^mmmt. Ceo (OSO 
3 H) 6 (OH) 6 T-fc5<, 

[0 0 3 81 ±IS(Di|s&5k^l^;^$*fc^. F;fS»<7?*Sr 
Sr*P^fc)|^*8 OmgSr^SlL. tlS 1 5 mmORJg^ 



[0 0 3 91 ^mLit-<l--y hlrfflV^. Xiiil^^'f-^ 

>^m\ci:^xBmmim^Lit, simz^Lx\-±. 5t 

^ii^fin^uy hnmv&i:^^. dttlc: 7MH z 
0. 0 iH2*-c©s««JS (Stio. IV) srfn*D 

[0 0 4 01 ^J^Lifc-^Vy KD-r:^f-^^i^;j^SrS!|^ 

-y hiHmzi$\,^xti:/oht^(D^mML^(D&mmm^^^ 
$tv5„ ^tiit. ^fe^lcii:^fE«fflJ:J£'5<^co^^T^« 

[00 4 11 ±IEii5)9iS*ffl!llCl.e>Jt5Rm(DX«l§)>i- 

*5T§5o 08tt. m2(Z)^5>-^fe5zK©^*D»i:e# 

m<Dm^i:7^-th<DXhio Z.(Dm8A^t:>mhi)^^J:X0 

fc. 7k<7?^jp*;4s 1 5 mm%(Dmiz&mmimim±m 

lc»L. ^:<^^l4fe*'9iS{liLTV>?iv\ 2 OS 

t> rmicfj: <o . ;if ;^ ©iiS^ttSc t Pp^H*5^ r 5 1 <o t 
#;t^)tu5„ Lfcd5oT. 7K©^JD*(4, 2 0aft%JJi 

ijfct)»5llPfi[©SN2 CDlt^ (N2 /Ni ) ;SS3ei 

[0 0 4 2] mM^i2 
^"^mme 0 0<O\&^^M:^^]) (PE 
O) Jtett©;«v>i««cT?fo!5. :/n 
aiir^^SCeo {(CHz)^ S03H}6 Sr, PEOlc-^Stv 

(-0-) <D^i, Ceo {(CH2)4 S03 
H}6 t©SO3H<D^c0i:b;45l : 1 (c^^f?* j; $ (c^-g-L 

[0 0 4 31 rcDlS, 7C>!r-g-*ix51»»^i7K^Sr;^fcH$ 

^Lfci:r5. 1. 2X10-3 S/ cmOBm^t^i 
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\t. PEOCD-^#*d5±IE©JtT-l : li:^^l-ffi<. 

[0 0 4 41 mmms 

^^ftJI^l 0 0 0 OOPVAcDTK^fKt, ynh>-««& 
i!Si*5C60{(CH2)4SO3H}6 (D7K^?r> PVA 
lC-^**t5-OH<Oict. C6i){(CH2)4S03H}6 t 
OS03H<©^OJt>iil : 1 lc/<c5 J: 5 f-?i-€. ^HSr 

-c. i(Dusix'(D^mm^mM\^itt:i^. 4. 3X1 
*soT. ^2(7?fi^^>•C'fe^>pvA*s#^^-^sv^■^^^-e 

[0 0 4 5] 

m2] 



9»y^-v> (*>) WiB 
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